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BaAMEG ST%IilFGTxHS OF T&-T ALUHINUM-ALLOY FHLaT 

AND EXTRUDED ABGLE . 

. I 
By c’. .Vescoat and 

INTBODUOTION AND Oi33EOT ..s 

Sev,?ral reports have been issued covering the bearing 
pr0per.tte.e .of %he:tiroitght aluminum alloys.conmonly.~,sg~ in. 
aircraft:: cbnstr$%ti.on (T.eference 1). The dev'elopjmsn) Bf‘ the .-, 
new hi.g,h~str,ength",~~,~oy‘. -75GT -ha,s made, bearin.g tests 'of:this % 
material dbsir.able,: i I' .: - I_ : . r' 

'. , . ._ .; . . . \. -y . . 
The: 'object. df-..thrs investigatf.on was to .dst,er&n;e the“ .'i.::i, 

bearing ysa1.d .agd ,,ult‘i'ma.tta- ~t.r.eng%h~ mdf, -7:s'S.-T. &xltiy' 'lh .%ho "( : .. 
form .of. sheat,. i'n .,%'l:th .tiiCh- ,and:.acros+graih dirodti'ohs, '-' ." 
and ext.ru,dod. .axigl& kn Ittie longi.tudinal dfrection. $ati'oi 'of";:::' 
boaring fo'tenBFl& pr-ope$:ti.es were also d.et,erminod. . .," - . . ._ 

..It.s$oul$ bo emphasized that the sheet used in this ini 
vesti&tion'wa& ndritilad sheet. 
indicatea;.however, 

Previous investigations have 
that.ratios of bearing properties to . 

tensile-propeftfes established for nonclad sheet,are equally ' * 
app.llcabIe to alclad sheet. 

_c ,* - 

PBOOEDURE AND MATERIAL 
t ,' : . . . ; 

.: The pr,ocedure f,oIio;wed in these bearing strenghh deter- ' 
minatioas'was the same aa described in the: earlto.? r&-port's s-': 
*or t.he single-thicktiess .fype specimeps :(refer,eq.ae i)'. ' 1.“' 
A ghotograDh of the ,te& .s.stuF fs. .qhown. in. fi,gur'@ '1,:" vk& '-* : 1 
sheet specimens were a-inch-wide strfps of 0.'064-inch"shee't",; 
loaded in bearfng on a l/a-inch diameter steel pin. The 
angle specimens were machftied:fCoti.*oqe leg of a l/4-inch 
thick extruded angle (Die No. 28266) and were 2 fnches wide 

. bp.l/4 $nch.Thfck, loaded on a l/2-inch diameter stesl pin. 
._ .T - L . . .,. . . . . I . 

.,.::.- :..';y-' RI&&i&$ > :. : : . ', .:., ', .., .' 



2 NACA TF 1To. 974 

These speci$efl proT<:!-rtions were found,to be satisfactory in 
previous tests of this type. Measurements of hole elongation 
were made with a filar micromkter microecopa. Tests were 
made in triplicate for edge distances of 1.5, 2, and 4 times 
the pin diameter. * 

The tensile propertiles of tha sSeet and extruded angle 
n.ro shown in table I. ?'hese values are within tha range con- 
sidersd typical for 75S-T..alloy in thess forms. 

RlSULTS A2TD kXX?SSION 

Tho individual bear'ing test rcklts 'are shown in table 
II. The bearing yield strength values were obtained from 
tho bearing atross-holo elongation curves shown in i'izuros 
2 to 4, using an offsot from tha initial straight line por- 
tion of the curves equal to 2 p?orccnt of the pin diamotor. 
Indicntcd also in tabls II ma thr3 typos of'failurcs obtained. 
R'ailures by shear and tension in the margin above the pin 
were predominant for edge distances of 1.5 and 2 diameter.s 
for both sheet and extruded material. For edge distances of 
4 diameters, ,. 
metal 

failures occurred by,bearing br crushing the 
above the pin. -- r 

Ratios of 'average hea'ring to tensile aropeitias are sh.own 
in table III. Since the bearing properties for tho sheet did 
not show marked.directional characteristics, the percentage 
differences in rafiosPgf.bearing yield to tensile.yield- 
strength for the.tt;o directidns are of about the same magni- 
tude aa the differences in tankilo'yield strengths givan: %a 
table I, Ihc ratios for tho 75S-T sheet are in ;:ood agresuent 
with those previously obtained for otkor hir;h strength alumi- 
num alloys in the plain and alclad forms, as shown in table 
IV. The ratios for t.Qs extrnded angle, however, are appreci- 
nbly lovrer than obtained-fir ot'r:ler al1oy.s. in the form of thin 
extrusions. Additional tests are ObViOUsly needed to indicnto 
boaring values for thicker 75S-T extru.sions. t . 

., . 

; . . . . 

: ' O~O~~LUSIO~S 
I.' . c ~ * I 

bhi,,rosults'of.,th;s investigation.-of the'boaring proper- 
tia&of -75&T bare...sheet CO,.064 in.):-and 758-T extruded angle * . . 

l .I ,.. -r 
.‘, ‘., *. 
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(l/4 ant .thick) are believed to justify the following con- 
clusions: ..,. :’ ‘, : -. , . ! 

1. Sfnce the tensile properties of the materials used 
were within expected limits for 75s.T, the bearing strength 
ratios presented may be considered representative for com- 
mercial material. . 

: . . 

2. bs indicated in table II, the bearing 'properties of 
755-T sheet do not show significant directional character- 
iStiCi3. The differences in ra.t/os:of.bearing yield to ten- 
sile yield strength shown in table"IfI for the with- and 
cross-grain directions reflect difference8 in tensile yield 
strength rather. than'differences in bearing properties. 

. . . . 
3. TpPe ratios of bearing to tensile*p$operti-es.'shown 

,s- 
- '* 

in table IV for the 756-T sheetTare in good agreement with 
the ratf‘os prevftirusly r.epqrt,ed.. for other,.. high strsngth glum--, 
inum alloys in both bare and a.lclad forpl. -Th'ia rat%os .af. 
the Tresent tests may be considered 'app~'ricab'l~,-.t;h-e‘~~e~~e-; to 
alclad as ~011 as to bare 758-T shoot. The ratios for the 
75s-T oxtruded angle are approximately 16 porcont loss than 
obtained for the 755-T sheet. Additional tests of thicker 
extrusions are needed. i 

4. The following nomfaal ratios of bearing to tensile 
properties are proposed for the material tested. 

?Zdge distanoe = 
1.5 X pin diameter 2 or more X uin diameter 

Material BS BYS BS BYS 
Ips Iys fS 9ys 

75S-T sheet (V) 1.5 1.4 1.9 1.6 

l/&in. 758-T 
extruded angle 1.3 1.3 1.6 1.4 

The above ratios for sheet are applicable to with-grain 
tensile properties only and are the same as recently proposed 
for the other high strength aluminum alloys in the form of 
sheet. The ratios for the extruded angle should be limited 
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thicknessos~of.mat~rial.pf~,approximately l/4 inch until 
8 bearing strength 'of othcf thicknesses can be invcsti$atod; 

Alumisum Xesearch.Laboratories, 
A$uminum Cbrnpapy of nmoriqa,. 

1Tew Kensington, Pa., JKne 9, 1944. 

: . 
1. Moora, R. 5.i and' WBscciat., C.: Beering $trengths of Some 

W,r,ough?-Aluminum &lloys. Z.!ACA TN'IOo,. 901, 1943. 

Mqoro,., R. L;., and Wescost, C.: Bearing Strengths cf Bare 
and Alclad XA755-T 'and 245-T81 Aluminum Alloy Slleet. 
NBC& TX No. 9.20, 1945. 

,’ : 

. . 
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TENSILE PHOPEFiTIEs OP 75%T SHEEI! (0.09 1% 
IUBIL 

ANDNDWDEIJ ANGLE (l/CIB. TBICK) USED IY)B 

1 
Yatari8l s! 

eoimn 
reetiole 

ultimte 
St;&, 

Yield BO tion 
cofgp3t,, 

inTin., 
par oont 

, 

Sheet with-Grain (II) 80600 70 500 14.0 
sheet Aoross-Grain (X) soooo 68 400 13.7 ! 
Ertmi0n Longitudinal (In) 91 600 82 800 10.0 

a 

BEAFUNG tt7EMWM OF 758-T SBBT (0.064 
(l/41wwxy)~~~DEDpAcLE 

Tests of 6 l st on /4-in. dismetrr stael iin (D/t 
rtoel pin tD/t - 2j. All speoiaan~ 2 in. tide. 

- 4). Tests of extruded angle on l&in. diuetar 

l Stress sorroq+onding to &ret of 2 prr sent of hole diarster fro initial rt&ght Iins rtiOlt 
of bearing rtrem - hole elongation ourvea shown in ?igs. 2 to 4 0.005 in. offset for t l/z in. pinj 
0.010 off&i for l/&in. pin). 

+, !Qpr of failure: (B) = Boaring or aruehing, (5) - Shsar d tension. 
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RATIOSOFAVEUGEBMFU~lUTENSILEECRWGTH~R7W 
lzTRmED ANGLE (l/4 IN. &E.gT ("-06dma) AND 

Bearing tests of sheet on l/bin. diameter steel pin. 
Bearing tests of angle on l/2-in. diameter steel pin 
All speoinsm 2 in. tide. 

ES -gB%?%%?!~~ength (Offset 
ES 

- Ten& 9 e Strength 
- 0.02 I pin diameter) 

- Tensile Yield Strength (Offset - 0.8 per oat) 

COHPARISON OF RBTIOS OF PXARING TO TENSILE SEEWJ!EFORVARIOUSWROUGEl' 
ALUYINUH ALLOYS 

I Alloy ' I Referenoe ?!a-, 1 In Diameter 2.0 
m I@ 

yi 

M 
4 ,1.71 

1.79 
1.71 
t-g 

. 

1.52 
1.53 
1.45 

E 
1:54 

2.37 
kil2 

1.72 E 
1:59 
1.61 

E E:E 753-T W (1 Present teats 
753-T X Present tests 

2.25 
2.34 

1 243-&70 in. 1 12-43-7 1.54 1.69 2.45 

1.18 1.23 I 1.54 1.44 2.08 

1.27 
I 

1.69 1.44 1.91 

L 



XAOA TN No. 974 Fig. 1 

Figure l.- Arrangement for bearing tests using Filer mi- 
orometer miorosoope for measurements of hole 

elongation. 
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lxa?.l¶laBam, tn. 
Pin Diamfer - l/4 in. 
aeat Thiaklmes - 0.064 in. spem uiath - ;9 in. 
Figwe 2.- Bearing &rem-hole elongation curves for aluminum alloy sheet, 

75S-T (W grain). 



Figure 3. - BeRriug stress-hole elonption curves for aluminum alloy sheet, 
75E-T (X grain). 
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Figure 4.- Bearing stregs-hole elongation curves for aluminum 9110~ extruded angle, + 

75S-T. 


